Abstract. This mini-workshop brought together researchers working on direct and inverse spectral theory for Schrödinger operators, Jacobi matrices, and related operators. The talks reported on recent work on these models and related ones, such as the Anderson model. Classification (2010): 47N50, 82B44.
Introduction by the Organisers
The general area of almost periodic Schrödinger operators has seen spectacular progress in recent years. This is partly due to the infusion of new ideas from various areas and also the infusion of new talent in the form of promising junior researchers. The talks presented at this mini-workshop represent many of the recent advances in this area.
Most of these recent advances concern one-dimensional models. Thus, one considers discrete operators
in L 2 (R). Here, the potential V is assumed to be (real-valued and) almost periodic, that is, its translates have compact closure in ℓ ∞ (Z) (resp., L ∞ (R)). This class of potentials contains periodic potentials, limit-periodic potentials (i.e., uniform limits of periodic potentials), and quasi-periodic potentials (i.e., potentials obtained by continuous sampling along a translation on a finite-dimensional torus).
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The operator domain is chosen so that the operator is self-adjoint, and hence the spectral theorem guarantees the existence of spectral measures.
The direct spectral problem consists in going from information about the potential to information about the spectrum and the spectral measures, whereas inverse spectral theory concerns the converse. It is well known that in the discrete case, the study of the inverse problem naturally takes place in a larger class of models, namely the class of Jacobi matrices with almost periodic coefficients. Jacobi matrices act in ℓ 2 (Z) as follows,
where a(n) > 0 and b(n) ∈ R. Thus, a discrete Schrödinger operator is a special case of a Jacobi matrix, where the diagonal terms are given by the potential and the off-diagonal terms are constant equal to one. In the case of almost periodic coefficients, it is natural to consider the operator as a member of a family, the so-called hull. The latter is obtained by considering translates and taking the closure in the uniform topology. This gives a compact space which can be endowed with an Abelian group structure in a natural way. Then, the spectrum and the absolutely continuous spectrum are the same for all members of the family and the singular continuous spectrum and the pure point spectrum and the same for almost all members with respect to Haar measure. The direct spectral problem then consists in identifying the spectrum and the (almost sure) spectral parts associated with a given almost periodic family of operators. Conversely, the inverse spectral problem assumes information about the spectrum and/or the spectral parts and seeks to identify an operator family that has these spectral characteristics (or even all families that do). 
Mini-Workshop: Direct and Inverse Spectral Theory of Almost Periodic Operators

